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(54) [SEfflro^SSt] ;^y-MOS F nr^-it. /JvSJiSaMOS F ET*f8;lfc|^:fei;Cfl!i^lelKl3^-r t^^TTS 
(57) t ) ^-^'^^^ K/^y ^r—^ 

[^Xfi] lii^-tV-y-f J:D^h^V^A\ a-«7-tA'^X ..r^cc.^. 

ff>mm<^)mm'^£ ■ft-^-i.-w^^b t^^iiiiijaiij3,j;ur{ajsg5^i 
mm-m a- o s p e t^^-t ii.wmmmi 
s , ikmm\m^A (i, y o s p e -i^ t M^*yec 

Sfet^it^MO S F ETSr-^tf//, /SV-MO S PET 
.t < , AV-MO S F E T£:^)'.i;:Jjf,j)'Jf.^:c7)'iil^^T' 

'ivjia< {cg^jSL -cv^-c. Mos P E-iv«4-i;i;t-r 

iJ|S:^^;5£•r&:^.!i6^CM O S F E TA^4^ilTffii!$ii;^: 

Sy«ai£-l:yi;-i-^-tf„ Ay-MO S F ETcoa^jJ:. 
2oc?)-fe y-^nzX ^TSil-i^S ir7t:&i!£ t 2 oc?>M o s P 
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mmmi. ^cr) -mz. am^icomm'^^^x 

mm 2 c^)^imT^u xizmmifc&mzf, 1, 

fjSea? 1 ii,3:tfg^'2c?);|^mTAM AA>'.9fi^i]tig^$ii 

xx'h 6 c: t Sr#^t -i-mim i (ciissi'j^si 

m.nmmmm<r> \ -Azmmix-tz v -xminxif 
y-vmi^m-hWA c??mosfet-c-$>d. iKfUi 

m^mi 1 o s F E Tioiw iiflv-:?^t5i:i!(imsii. 
iiM o s F E rffrnMy- h w/, 'mm i 
o s F E 'rrn'my- h ^miz^m^ixh ztm 

im^m 5 1 HijiaA°.y ^-i^tn 0220 r^-^ 



W^^i mzWMMrfz h U yi'\Hizmn.^ix^ Zbin 

mm 1 1 ] fjiim 2 £?) t sgfi-r-^ A:>]4a^ 5:* 

f)^^*^^^ ^ 5- - >■ y 1 y r?' - 7 -ri. fz^x^) 

mm 1 3 ) fiuiii® 2c^>t-#i^^>f yjs. mm i a 

X t/m 2 y-^nz J: o 'C Wl?)t J« tLfcm 1 i 3 

j:txm2Wiaji^-<!offi*-^.ii!iiEis^ 1 mmi^'f^u 
MmzmtxmU h' 7 ^ ^ "m^umm-^mxthfz 
^zmm^mmf<Ax. 

[i®«iM 1 4 ) tmM2cymW^'-^A 7.ic.l; otm 

hmm^:-^ 1 (D^it^'f^ H xi':,mim-izm 
^'m^TJUxizmmixt^2(r>^-mrA}-jzmw$ 

it, Ii52t0.^.-tyi?-y/. n«E?g2<?)t^f-f;T/N''fx/j»<i> 

-rmwm 1. o«a±A".y KMMc^jrris^fcffiSL. Hij 
ie*-A' -y mmtrn'-nztm tx^^}. m^izmmiz 
mmimii-^tixa 0 . mm, 1 (?>5^^^< 
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im&m. 3 6 ] ^mm^y^ t^'Ux^-iicrtiA o s y 

mm 1 5{zmmmmwT^<^ x. 
umm 1 7 1 mm^ i com o s y~ hf^^^iT/u 

0 S F E TT'^> 0 , f!.lS*y ^" -y K^TMh IgftTf & iitf.te?fi 

1 c?ji!^is*\ hTj E I' u ^ y^mxh o , m 

m> 1 c?)M 0 S P E T^ii^ii V -Xt{|®*Mt>cO-^ 

ix^ix\z^vmxhLt^i-^w.y-.-i-hmm. 1 5 icm 

W^o■yW\W^\z^W^t^.^ m^WKr^m O S F E 'VQ-M 

Wzmi^iX. fiiflS® 2tOM OSF M-Ymm/f- h'lg 
fe*'n5i;iti?3^ ] O s E 'l-cOOiiidi^- I-Uffiicj^^? 

ii^ ^ ,b ^%mt -^tmrnn. \ 1 \zwkm^mfM 

mm. 1 9 ] ■m^wm^cvuK wmj^v 
<mh -«t^i:$fL , ^iit-^mm^'M-^ji < i: 1 1 -^co 

m I. 5 {Cg[i^£?)?-3Sf;}er X„ 

[iS3rJfi2 0 1 HM2ioe'y//. 1 toey & 
tiffin i:1-^i?>l<« 1 9tcEici^)4Mg*7^A-^ x„ 

2 2 0 f /N-'f Xt-^-; ^---i/^-J^tfC fc Srl^iSttSM^^i 

JH2 0 \-amm-m{Wf^A 

mm 1 or-mi^-y^ \z'mkmmmix. mm20i\^ 
ymw-} 1 ^mmm 2 w4is*^^-< izw^m^-^ 

X, 

[ Wm 2 3 ] 2 «-t-i|f^c r A^mlt^y 



w^^MihKm^^zmtx. m^Mi^m2 
m-mm^ ^f-y-^y^ltf^-yity thizibc?) 

K 7 ATO^^oc: t m^k -tmm 2 3 izm, 
mm25] !i5Eg^2«^i^^f'}cr-fA^. liMiij 

iX'j^ 2 <?j5?,-t y i?-{c X-^X^ix ^iimiL ts ti/zm I 
.l:Z/iH2<r)i^;^(7)mij' f> mid® l iOf-^f^v^^-f ffy-i&m- 

tx Bijta 7 ^^wi^um m i imt -s. /wJ'x?) 
mi^^m^'r^ux, 

mm2 6 ] ^'5r< t i> 1 ^^^< fc lOi?) 
M O S ^r-^ h-tmr^N'^ Xfc . 

« , mm o s h ^ X di^ig Ltinrge^ 

Km-^i¥r^im^tsixtzm^(^yi&t^^mm-<^:>fzf^ 
c^), mm o s y~ h ^mi^r^u x^j^{^.>mh:tami'\'^ 

^ttmmM^'r^U X. 

itmm2 7 ] ij wo s b m^fpjsr ^ -r ^j&v 

M o s F E TTh *) , -mm o s F E 'ri7X'>->i- <ti,m 

mv-xMmti.i:x/mii^'- hmmmt(m-imi^^ <^:> 
mmmti>mm i o^^fM^iis ^ t Sri^mtts 

[ »R 2 8 ] niiijm 1 ±3 J; txas 2 y •♦j-^Z-g-ii 
lJ'-^r< t i 1 v- 'J r! y /-^ jT- H*'^^' 

S ^ 2 6 iClESj^wmmiHUfST^N'-f 

X, 

mM29] miii.l:.l/m2ff)?AAz>^yiMil^ 
ii, nmtzmt^titi^ix^-ixmM^^i'J y>Jz3yr 

mmm%T^<^ x., 

iia C fc -^-S mm 2 6 {cffiil<^g{|nIS!^f/^ 

-fx. 

[M5Kflt3 2 ] aifflaWfty^ t\ mMX:^)mizii^ 

tii'S^ixz^X'JM-^izmtx . 'j'-'^xK t i>mmosy~ 
h^'-xm^iT^^^ x^^9 y:i-yiiX-u^9-~y:^yi%fz!^ 

o b' ^J^mm^t^c h mmbti>m'mB i izm 
mmmms^'r^-i^x, 

imms 3 ] msM i t3Xt/m2m,^ymzx -? 
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mEM O S h r^^-S xiiXX/mmtixmW.1^iit: 

m 1 <?>mm-r -f c?.)Mi"irs^ifii£?j 1 wm^j'^ -y 

Mmtmmm-tr^m^ 1 m-imi^^ rm^^^ 
•y mmizmtr hy^n-^rx-hnx. m^v?, 1 (n^-m- 
SWA imm. 1 £')¥<f (*f-v<-< x$ ^t?x7- 7 . 

A A\ MES^i 1 i?)^4if|«-f y -x^ xcnmmizm ti>Xo 

< t i^mBni 2 (py-]m{^ff<A xizmm Lxmrnm 2 
s Y 'WAW)M xi)-hWxxmM2<nyA ±{c 

hXo\z^ mmMnxxf'mo^fAommmthf^ 
WMMm(^mmss ^:MMm^z^m:tZ, x=r •/ r 

mm K^^-i^y^nmmtx. a?E§^;20Mosy- 

i,XT-yrt. 

mnim2com-\iy^i{mtx . mS^^LJ-^-y HMfeStojs 

ltiXl/m2 c?)iii)a«fiff*>i3 . 1 C) s 

v-xmfoi?/y™ h^mm-^^^i 1 o s f 



xtixxfrni-y- hmm^mmm-^^<7ymmi 
-xnmfMmm i <^mo s f e ^vJ[iit1ey-;?.'^E^«(c 

\fmm 1 «MOSFET<?JiitjlG:>-'-hfJi®Cfi¥fi§iX?» 

[ f(?^{<J3l 3 8} mi -HXr/m 2 f jsa-b y-'j-7i>"^^i-f 

mum. 

im^A3 9 ] wmm 1 i>J;UaS2£?jJilj^eoeAJ^iz 

jg^i-L^ ; t tmmi 3 s time?) j/a^„ 
[nit;}<:fl?4 0) mm\2(?Mosy~hi\i'st^T/u 

XlZX'j>Xm)kML-6-^n^ji. iWSl® 1 <?)MOS^r--b 
.^r-if f^r A^ xizX o -CKISS^L &';E^j,J: 0 V^C t 

mmt-i-:^mm3 4 izsmmvi, 

ifS5j<fl!4 1 ] mm2(0Mosy~ hi'^m-r am 

Xicj; '>TStf&$it^>€:IJA«', iira^K 1 COM O S ^r'^ h 
^fivfVNM xic:,J;->Tmsasm:triO*^j2^5-t?>l r 

Xffi{vm&^^}\ nij3tig^2<?3MO S^-'- \-r^<-< 7sizX 

-> xm{i 1 o M o s y'- b rv nm X 

[00013 

^}VynzmA%t\.t:i^~mwf)Ux\z\mh. 

[0002} 

[ } M o s h & «i i. tzwmm^f' N -< 

mcthzhmr^\zwA\.\K mm. T/^Ax\t. 

mmmmt^Aom^t m^^zt^^xm^-^-^^ zi:t, 

[0003} /^•v~r AM X«tt■^gft^J^:^SJt■alr^£^¥^Jt 

ici-^timz, mm^ixv^mmmm^-^u-'rju xt 

m t^yV~> -y ^ ic-f^ltS iiT 4> X V w/, <r 
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[0 0 0/1 ] /^V— r-'^^:^fc-f»'&&iii)J 
[00053 

mLfzV^bnm-h (co-package) ^tA^MitV^ 
■^-5^:tfiJ:i5. }SJMllI?l!f<5li:. A-'7-T^^^x*>*i> 

[0006] uziM. mm^>'^<ommmj'ifij^ 

[0007] 

,1; 0 /J^$ \ V/. yN'v-r A'^ x^sajsgt R^STtJlJI 

--tV\'-< xii, -feA-v-T AM X£?)fti|St{::Jtf*^ LitS^t' 
mmi^Km'^ti>fziiyiz^ ^^yVi3.z<3^fb^\>^ 

iz-^mi. ^m^^ '.^iTi^i''^<nmm\miz{E 

[00083 ^m^n^mm-^izhi:: O . ^^"r^U 

xit. i/v^nrMSr^rL, m^iz6m^nfi\^yt:^ 

mzimx'%'6. iixm^fymi^tsmrtMm^ 

^Sitrs. Sin c?)4H^:<'(c^>f }i. fiSmx<fX^U-hA" 
y-M o s F E Tttzmmmo sy- h Ay-r A'-f 
^=5:fcVj® 1 co-t-^f^cr AM xA^j-^^^ . §i52iOfm 

^>fii, mvz witLfzi^)%^y^ni,iv:mmm 

ff^^fU X k ^±mz^h^ t vs-'/^M O S F 
E T ( M O S 1- -7 y 'JX ^ ) ^ fciifllSWM 0 S 

^r- iw^"'7-5-7^M X.X'h -> X %> k\-^%7.09^-mW >^ 

Ax-^^, 'fi'5ic?X?^H:yt;-ii, s^;2c7mm-7-'A''fx 
tfiTrfg L/l?f5 'Z<n¥A L\zWM.^ iiX ti 0 . m 2 ^7)|F^l^r 

i'-'m, m-zc^ymm'^u xi}-'i^^mxti'm2(oi/A t 



•miixiii)^ ±/i'y mmtB.imzmmt'6. ^-^< 
ii^ii5±i;^gi!52i?):j^-^a. iSM^j-mmiiiizmmij^ 

{i, i.W^WAMxy/MW::iS^^ii-2..):^{Cs 

[00093 i^'i^sgmyci^tif, 4^$V^:/r£^)MO s 
F E T(i. iaiSSiJlM O S \' E T t iXMIt L . iAx"v 
-MO s F ETizmUz&^^iii . m j (^yB.^y-v 
ii. iS3aiMOSFETi?)}iij^^i^5£t-&^i'>t, JisSiM 

O S F E Tmtli±^<Dm Mf)i: *> 

s„ a52i^2Si!i?-feytn±. 'j-h'7i'"-A(ioffljs/jW^ 

"C'S ^ J; -5 (C, ^®i31MOS F ET-fe;Pi;S^I tTiHr^ 

mcomaxif^mm'A ±izm.mtsii7^. iimm 

mos F ET{I..fc oTJ/zm^fLS^I:?; t A-y-MO S 

PETizxnxifmMi?ym<Dmm^ivxt5<o. z 

ff)it}i,tU'm^Mlti-lS,\sii3^f, . AV-MO a F ETC?) 

[0010] iaig-ty/tt. m'M.mi')miii^mtt'6 

fzihiz^ miizmm^ixtiTito ^ y -jyr^ -4- ¥^j:t' 

cr>im<^m-<n^y^mr-^^mm-&ftxi>i:^^. 

[00113 ^^miCOfACOt^iZltil-X. A""/^r-~.^;i/) 

m 1 iO^WAM xcmmt. m 1 ,fct^'^■2^|^-t 
[00 123 §m^mm±. mmfmr ^x^o~ h a- 

'7~M0 s FET^'''f t b hizlWel-S^ivi-, , rrLv^ raa 
[00 131 LJt3'/-?T, 1 Oi!k<^)^Xi^^y"u-tXX' 

wfi?>myA it. i^mmm. 5. 795. 793^^ 
mmzm^timmi><ox'h'^xLi:\^^4M<7)-?x,^ 
c^)r ^x^/o-v mmth . mmtitz;i<mm 

k±. imy^ni.ifrUx^^y-VFWYiiK m:'>ti 
ftnsoH >^iB^ mi.\i. mnvA >^z->\^x\f 200 mW 

m T^X^^)-YV\i'V (COV vC ii 1 0 0 iti Wm 

J-JfiOiBMiOiiiFE'rafl {TVbt) ^zmLt:\\'i)M^- 
[00143 

'IVet- (K + O. 2) (TsEEsg — Txjjg ) -TxftB 

K-tM« (20£0|?=3:-:>^.«<?)Rdso«x 

hivrzKit2. OX'hl-', 

Ts K r, s ir ^-tBil^-' c^)>jx§ =5: M O S F E T IZ X-^XMi 
[00 1 53 UttzT/'Wj< 1 5 0 E C ( tfzii. 
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[0016] 4<mmmcrmwitixmuM. mi--i<r>m 

100 17] 

%m}imm\^mr^ tti,iz. /-{v-mosfet 

-e#l>*\ ^S')TA-fXA.y^r_£;a^ - -Jgt;^ TO 2 

[ 0 0 1 8 3 - !i 1 i: , immm'Mm 

■^ixh.. MO Sir- h/^y— f-^f)|irV\M 

mX'im^tlZ,. Cco^-y K 1 4(j:, tAM X 1 S 

[00 1 9 ] i-yu^. 1 8«±«i^, fisj/iif . y-7v 
^^'dcyi'i sizx-^xtmrni. y~hmr- mi 

^<-^Xl 8i-3iLf^U-hW 1 2c?J-^jD,J;t>'A'-y K l 
4 fi . HJitcatMiiliT'® JiK ^ A" .y - v'Tfcf^; ic A 

[ 0 0 2 0 ] H 2 *i J. 3 id . [) - 1< 7 b - A</) jtii 

1 0 0 2 u mz. z<'m2}oxtm3^m.i-^^ t . 

0 i^tcU- K7^-AA-.v i< 1 4 

4 , .)as^r i ' 1^ y y - H 2 0 . V 'J - ) ' 
1 2. Ai'J»li-h'2 1 iAiL. ^fih<^)± 

FExy^ 2 5(i, Ay^^wt^ift'A'v K 1 Mzmm. 

1 0 0 2 2 ] MO S FE'Yy^ 2 5ti. WMISI i5 , 
0 0 8. 72 5-^-H;jJ|ilijJ{::>^ $J-L& 55:f:«®i(fiitij^ 

-f X^- >J ~ IVN-V-MO S F ETi^-f Xh 
S . ■^■('J&II K b ^ yismt. VXLtim 2 6 {3 J; T a" 

^Tig«ft^JJ:iJ:I/Mi'Mgg§fLS (li3> . 2 5 

ii. immm-^mutv^ ^'mm-htzmz^mti: 



{0. 4 3 2c m ) c')Svfe it/ ] 8 5 S;K 0 . 47 c 

m ) <?n\^ ^iiL. ] 0 5 ^-j^ffMm-i xm-} 5 0 

;J0P i^i?)7'n -y ^ y'fS^£i:Ait h'lSQ^yu VOM- 

[0023] ^?JSj311BJ!|ylJ'^fi. S{gm-?:-Hfi^j 

hhX. V-(25\z (icft^?iiT^-/^., Ly;^L, Zii 

ii. ^■<^-r^ 25c?)W^^:^m^lzmizl^ 

[0024] 4i^mc^) I owrsgjic {i|>*H^>J^ 
$ V M O S F E Tl-4-^^*>.%ffly-f 3 0 ( F E T 

F ET 2 5 fcM^'-giCjSrr^il, ±M0 S F E T 2 5i7)ffl 

jj^sraasL, H\izmtr^mosPE'T25crmm 

rr) i^mz^m^x mtuz^mmmsm x t/mm 

mmm^ti: imi^A s on. t-^vA 2 5 x 0 m-'A 
MTi??) liz-Mz^h^i^rnm^m-r^.. zim. 

XjKdf y h-<ctlzX -^XmrnW-iy ]' 1 4izm' 
^ill&^U'U^ymu iiX(/. iy-X'?^m3 I 'i: 
^ti. fA 3 0{±. 3 5 S;K 0 . 0 9 cm) X 1 0 0 
S/K 0 . 2 5 4cm) (nmmUXV^^A 005 '/uy 

t A^f^ -5. . 3 o^oa- v-gEfS . 
2 5 c?M t isj mmmw lx%>x\k Lt- 
L, r«^''-fii. m^.mshxjm^izx-ixm^^z 
w-^tAxh X 7 nmz-w^Lmmmms s 

[ 0 0 2 5 ] MO S F ET 2 5c?jy-A 2 7{i, 
;i ty.iry r < y^''""/ -^M 0 {c J; -jT > E T 3 0± 
crmmi^'A cr>v-x 3 1 yA 3 OiOy- 1- 

^«S4 m\ ^SSjKyT'-f ^^^7-^^-4 2{::^^T, m 
0 s F E T 2 5<r)y~ h 2 mzmm^tt . 

[0026] T;l-S-'>AM.t-yr-f y^'^-YAM 3 
li , V -X 2 7 & V-;^ ij - 1' 1 2 L , U - 
K2 lii, niy^ ■< y^'yA AiZX'^X ^/A 25\H 

[0027} Ltit/^X . ±M0 S F ET 2 5 tiXl/m 
JilVi 0 S F ET 3 QlitEmzm'^^m Zb.iSXV=. 
M O S F E T 2 5<?)^- h 2 8iSmii?lal¥83 3 (^aj:'jt 

[0028] Ltii}^^ X , ^-5£HBiogv ] cr>^^^mzXtl 

MO S F E T 2 5 & ^' -y^r I, ^ k A<T'^ tXo 

iz. &\mit^-hJim o s F E T 2 5 izmhytm ix 
iximt^'h^^^isffymmuo s f e t 3 oizhi^vcmrT 
i-hztfj^X'^i>. 

[0029] 

mi} 
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^JlMOSFETSOti. f^OSFETim^tzMm 
Ifl ^itSr/o-t Xi?J-$P(Cii;7r LT . MM O S F E T 

^n.i<rM^x (mm. mumms. 795, 79 

S F ET 3 0 ^ f1irD:ti^)tC{«gffl$il^rn-feX ( S I V 
rn-fcr.X) icowCiO-e^Ui. 2 0 OmWmm^Tl) 

[0030] ^mi^iS ^>5:S#^(C J;il{f . I C 3 3 
c?5(Si^tCi's(t^'>>^^-< 3 0 J:.«iil!j5EffllS (WT, JiSisT 

Tt^ib) WTc?»^(-,i;'5T±MOSFET2 5f3 

1003 1] ']>KT. 2. 2 (TsKKSK-TrflB) H-Tr^H 
''2. 2.1 {±. iy■<ta;^-CSO%i:U^i>l;gS^^Jt 

[ 0 0 3 2 3 1514 ii. Mmrfn ^mz.i^'^Kh 
MOSFET3 0i'JM!3]if^3 3^fiStJt. 2^<7)MO 
SFET2 5fcJ:tX3 O(0[yl?g[l-C'ii^§. i^'y-MO 
SFET^-f 2 5ii. m2^Zjncm%W<~\ 2i3j;lX2 
Ot. i^-hm2Si^-^». MOSFET3 0S0H 
l^-fV^SSOii. ia3W\"-y HI 4&jffitr. MOS 
FET25«OI^^'fy20 Wm O S F E 

T30«V—:^3 Hi, MOSFET2 5iOy— 2 
(-:lglS$^r«>, ^-'-h'^ffi2 8fcJ;t^4l4., 

[0033] !|iiJt5P^-f 2 ] ^COA^Jfi-HI-tS , F 5 A' 5 

.toTfRlf^^tL^. H5-<^N'5 2<?J!ii:/j(i. ^'-'-b^fi^ 

m ^-immzhmmmfi^ 5 3 c/)^-- h tjgM 
^tL&, iXv^-e, ,'i5:*jVssssKA^^S!aM6 0i:Siy^ 
iimii^3S6 oiimmmm-> i^mij^'h 

ifi^Mi.fc:^-&. Tof f J i?)fg-S§-^K5'fA5 2aS 
0. L7:;*>'o--C. MOSFFT25iiJ:t/30^vA'-:/ 

10 0 3 4 3 ' jflJ^ S 5 - J i7)J15fit'Bf5-=1-.2.?aj^-tr y 

jSiS[-C*)S TiflD 7 0 . aXU. M O S F E T^-i 3 0 



S^SdhA'irSS. iii'^«2oc?)&(^fi^{i, ifiiE 

5i-LJtiy.Ti?»A»^,. Tfet (MOSFET25(^) 

<mmi'^ 'J mm^ 1 3 wfciq^jii^iis . 

[0035] Tfei. 2. 2 (TsEHSE T„B) +Tr,E 

BE, mrM. 1 5 0ECfejtt5§/l. ^i^»I^J?!!|uj 

i^SG lyvtfjj^^t, UTt^'oT, MOSFET25 

[0036] ms\t. M7 3*>/imsii^f|-^^^>i 

^^•<^--K8 2ii,tl/^84{i. A'.yKl4±{C. M 
osFET3 0A>4>itifC, ^JtJi. iKtcffiiSSli/:: 

{±, mSlj!gS3tffiM::i^SiiS. ^il^><?wr€H:|!^ 

[00371 :5^^:t-F86. 88, ■h.m'^QVl. \»\ 
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